As shown in Supplementary Figure 3c , as the thickness of the nanowire goes to thinner, its TC drops and the broadening of the superconducting transition emerges. Note that when the superconductor reduces to a lower dimension, the broadening of the superconducting transition emerges because of the thermal activated or quantum activated phase slip 8 and enhanced thermal fluctuations 4 . Previously, the broadening of the superconducting transition has been observed both in quasi-1D Sn nanowires 8 and 2D atomically thin NbSe2 9 . The difference of the two superconducting systems is that for the quasi-1D system it has I-V steps 8 while for 2D atomically thin NbSe2 it exhibits broadened superconducting transition and its I-V characteristics show BKT-like behavior 9 . Thus, the distribution of transition temperatures in Ta2PdS5 is the indication of quasi-1D of its superconductivity rather than the inhomogeneous crystal quality of the sample. Figure 1c ). To carefully examine the crystal quality, we further conducted the EDS mapping for the local crystal region with comparatively uniform projected thickness, using scanning transmission electron microscopy (STEM). Supplementary Figure 2 shows the high-resolution high angle annular dark-field (HAADF) image and the corresponding EDS maps. As can be seen, the Ta2PdS5 crystal we used is chemically homogeneous and is single crystalline with high quality.
It is noteworthy that the pseudo-color variation exhibited within the EDS mapping region (main text Figure 1f-h) is mainly due to the thickness difference (main text

Supplementary Note 2. The anisotropy of B C2 in Ta 2 PdS 5 with a thickness of ~5μm
(bulk) to 110nm.
We have measured the anisotropy of BC2 as the magnetic field changes from perpendicular to parallel to b-axis, the same configuration as we measured in the main text. Supplementary Figures 6a and d We further carried out angle-dependent magnetoresistance measurements on samples with different thickness. Supplementary Figure 7 presents are the angle-dependent BC2 around θ=0. Here, θ is the angle between the magnetic field and b-axis of the crystal, the same as the definition of θ in the main text. We fit the data using both 3D and 2D models. The angle-dependent BC2 ~5μm (Bulk) sample shows a very good fit to the 3D model, which is consistent with the previous study 14 . However, the angle-dependent BC2 of thin samples do not fit well with either 3D or 2D model. As far as we know, up to now, there is no theoretical models/equations that can be used for the data fitting in the quasi-1D superconducting system. And at this point, the data we acquired clearly show a large BC2 anisotropy with respect to b-axis in Ta2PdS5.
In the above section, we have measured the angle-dependent BC2 of Ta2PdS5 with a thickness from ~5μm (bulk) to 110nm. We find that for bulk samples its angledependent BC2 fits the 3D model very well while for thin samples BC2 fits neither 3D nor 2D model, This provides another evidence of the quasi-1D superconductivity in Ta2PdS5 nanowires.
Supplementary Note 3. The calculation of zero-temperature superconducting coherence lengths along different crystallographic axes.
It is important to know the relation between the actual size of the sample and GL phase coherence length along all three crystallographic axes. Thus, we carried out experiments to measure the zero-temperature GL coherence length along three crystallographic axes. To achieve this goal, we first measure the anisotropy of BC2 in the a-c plane of the Ta2PdS5 nanowire. Supplementary Figure 5a shows the crystal structure of Ta2PdS5 in the a-c plane. The relative weak Pd-S bonds (red dashed circles) make c´ direction (purple dashed arrow) the cleavage edges 14 . We define the angle between the applied magnetic field direction and a´ (blue dashed arrow) as α. As shown in Figure 5b , we rotate the sample in the a-c plane of Ta2PdS5 (α varies) and obtain the angle-dependent magnetoresistance of the Ta2PdS5 nanowire. The deduced BC2 of the device is shown in Supplementary Figure 5c , where it exhibits smaller anisotropy compared to that with respect to b-axis. This is in fact not surprising because for quasi-1D nanowire superconductor the anisotropy along the nanowire direction (b-axis of Ta2PdS5) is typically more evident 15, 16 , similar to the scenario of 2D superconductors where in-plane anisotropy is almost negligible compared to out-of-plane one 6, 11 .
Then, we calculate the zero-temperature superconducting coherence lengths along different crystal axes. Supplementary Figures R8 (a) -(c) are the magnetoresistance isotherms of the device when the magnetic field is along a´, c´ and b, respectively. The deduced BC2 with respect to temperature is shown in Supplementary Figure 8 and c=1.5nm, the GL coherence lengths along different crystal axes are larger than the lattice constants. Note that the GL coherence length along different directions is also smaller than our nanowire thickness. However, the actual effective superconducting thickness of Ta2PdS5 nanowire should be smaller than the sample thickness 18 , which may make the superconductivity in Ta2PdS5 nanowires quasi-1D. Also, from previous experiments on quasi-1D superconducting nanowires, the diameter of the systems ranges from 10-1000nm 3, 8, [19] [20] [21] [22] , and our sample thickness is within that range. We need to further mention that the unique weak coupled Ta-S From the I-V curves, we can see that there is only one step in ~5μm (Bulk) thick samples, while as the thickness goes thinner, more and more I-V steps emerge. Also, we find that in ~5μm (Bulk) sample at a low temperature of 1.9 K the voltage is zero under low current bias until the current reaches a certain value IC (note that the data points in Supplementary Figure 9 (a) at V~1μV are the noise approaching the measurement limit).
For the 220nm sample, there has been some residual resistance below the voltage jump which can be seen in the logarithmic scale in Supplementary Figure 9f . For 120 and 110nm thick sample, also, there has been some residual resistance at low current bias, especially in 110nm sample, the I-V relation at low current bias is almost Ohmic (Supplementary Figure 9(d) ). Note that this phenomenon is quite the similar to superconducting Sn nanowires 8 . The enhanced Ohmic finite resistance found in the low excitation current limit with a reduced thickness is mainly due to the 1D confinement effect as predicted by a thermal-active phase-slip model which suggests an activated phase-slip process over an energy barrier that brings residual resistance 28, 29 . The fact that multiple I-V steps and low current residual resistance only happen in relatively thin samples also suggests that the multiple I-V steps in thin Ta2PdS5 nanowires should come from the quasi-1D superconductivity rather than the inhomogeneity in the scale of the submicron size of the sample. As shown in Supplementary Figure 10a , we have also fit the temperature-dependent critical current of the Ta2PdS5 nanowires (data extracted from main text Figure 3a) to the Bardeen's theoretical formula 2, 3 for quasi-1D
where TC0 is the transition temperature T in the absence of currents and fields. We found that the experimental data fits the equation quite well, which serves as another evidence for the quasi-1D superconductivity in Ta2PdS5 nanowires.
In short, we have carried out I-V measurements on Ta2PdS5 with a thickness from 5μm
(bulk) to 110nm. The I-V characteristics of the bulk Ta2PdS5 only show one step, while the I-V of the Ta2PdS5 nanowire exhibit multiple steps during the phase transition from superconducting to the normal state, which is attributed to the phase-slip process in quasi-1D superconductors 8, 30 . As the thickness of the Ta2PdS5 nanowire goes thinner, the enhanced Ohmic finite resistance emerges because of the 1D confinement effect consistent with the thermal-active phase-slip model 8, 28, 29 . Also, the temperature dependent-temperature dependent critical current of the Ta2PdS5 nanowires fits the Bardeen's theoretical formula 2, 3 for quasi-1D superconductors very well. All of the above facts suggest the quasi-1D superconductivity in Ta2PdS5 nanowires.
Supplementary Note 5. Several evidence supporting the quasi-1D
superconductivity in Ta 2 PdS 5 nanowires.
Base on the experiments and analysis in the main text and supplementary information above, we've provided several evidence to support the quasi-1D superconductivity in Ta2PdS5 nanowires, which are summarized as below:
1. The I-V characteristic of Ta2PdS5 nanowire exhibits multiple steps in transition from superconducting to the normal state, which is due to the phase-slip process in quasi-1D superconductors 8, 30 . As the thickness of the Ta2PdS5 nanowire goes thinner, the enhanced Ohmic finite resistance emerges due to the 1D confinement effect consistent with thermal-active phase-slip model 8, 28, 29 . The temperaturedependent critical current fits the Bardeen's formula 2, 3 for quasi-1D superconductors quite well, indicating the quasi-1D superconductivity of Ta2PdS5 nanowires.
2. The actual size of the nanowires samples is smaller than the penetration depth of
